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" Here, end f(r) is an arbm'ary function. .
Equation (2) can be integrated in principle by using
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where V-CMC. and ¢, is the velocity of sound. After
introducing the new variable w via the substitution
@= #/r, transforming from the variables r, { to the vari-

gbles ymi—(2/Cy), 3= Mr, M=U/C,, followmg the

method of Ref. 4, and integrating with respect to y, one

* ¢K. A. Naugolnykh, S. I. Soluyaa R. V. Khokhlov, Soviet
Phys.—Acoust, 9, 4246 (1963).

can obtain

TS g w1 o of
——-——(—-) +—— —t =t f(r).
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o

2

standard techniques. However, for smaphﬁumn, we
introduce a further approximation. That is, bedring in

mind that the nonlinear effects are most ensential on

the outer boundary of the wave, we retasin only one

region of small values of y:

Then, &s an spproximate boundary condition on the
surface of the sphere (r= R), we require that the solution
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" nonlinear term in Eq;, (2), which is dominant in the -

of Eq. (3) coincide with the solution of this problem in -

the linear spproximation, whick can be written as

!olﬁom.“
 aley)- = (UY)/ (1~ 1), r=R.

Now one can obtsin the following solution thh the . -

~ belp of the method of characteristics:
! M’)'] l (7+!)H‘ M

l-ia'

: [‘*( +e ) 1) @

; wbcm Ve 8@/&7 is the hydrodynamic

velocity.

Oxe can tee from Eq. (4) that tke hydrodynamic
vc!ombesmukwaiucdfunctmnoiyinregion
T gm0 (Fia l), whwh nnpbu the cxutence of a shock

Y

wnvc.'Thepzmtm % md the' strength V. of the
wav: ¢an {8 determined from the condition,” whic
the equality of the dotté
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The grorhs of the velocity distributions, which cor- : C STAT‘
resronc o the somutions (4) and (3), are presented in

Fig. 2 (caves 1,2,4) for 3 =0.203, 0.523, and 0.638.
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Along the ab ciss2 ¢g=r/co. is plotted and ¢=M cor- ' ..
responds to the po . ton i the sphere The curves 1,2,3
on the<: Fizure .« ireseut the exact sclution of Taylor?
for the sain» values of M, respectively. The solutions in
the approximation of linear acoustics are represented
by curve | and by a dotted line for M =0.203 and M
=0.523, respectively. To the same approximation as
~ before one can obtain the following expression for the
pressure distribution in the compression wave:

M TV =MWy 17 Py
, —€=1+7{-—~ [—1+(1+———~) ]-()} (&)
| %o 1- 4 Co M 2\¢
" where po is the equilibrium pressure. The plots of the
Eq. (6) are presented 'in Fig.©3 (curves 1,4,5) for
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M=0203, 0.523, and 0.638, respectiveiv. The agree- o I o L
""" ment between the exact solutions of Taylor (curves . o i

1,2,3) and the approximate ones rows worse with g :
decrease in { as a result of neglecting and second and
third nealinear terms in Eq. (2). The solution in the )
linear approximation is represcnted by curve 1 and by P : {

the dotted line for Af =0.203 and 0.523. _
In conclusion, the author is gra:eful to Professor

R. T. Bever and Professor P. J. Westervelt for their
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